Introduction
Group A streptococcal (GAS) pharyngitis is a common disease of epidemic nature, and responsible for 5e15% of cases of pharyngitis in adults and 20e30% of cases in children. GAS strains are categorized by a variation in the nucleotide sequence of the gene (emm) that encodes the M protein. Currently, more than 200 distinct emm types of GAS have been recognized. In distinct geographic areas, the predominant emm types often vary in frequency from year to year for reasons that are not fully understood. The emm type-89 is highly prevalent in some parts of the world. 1 Regional outbreaks of emm 89 strains have been documented previously, including a clonal epidemic that occurred in northern Italy, 2 and a food-borne outbreak of streptococcal pharyngotonsillitis in Denmark. 3 The prevalence of the emm 89 in China is currently unknown; this strain has not been isolated from GAS carriers or detected from patients with GAS infections. In this study, we report an outbreak of tonsillopharyngitis caused by GAS (emmtype 89) among staff of a film crew in Beijing, China.
Methods

The outbreak
On July 8, 2012, a film crew that included 140 staff started shooting a movie in Beijing Fengtai Movie and Television Base of People's Liberation Army (PLA), China. On July 26, 2012, 10 staff presented with fever, sore throat, and/or tiredness, headache. These patients all visited the local hospital in Beijing with the same complaints and were treated symptomatically for a presumed upper respiratory tract infection. By the next day, there were 18 cases with same symptom; the presumptive diagnosis was changed to bacterial tonsillopharyngitis. The treatment was initiated by the hospital's physicians and was not uniform. On July 28, 2012, the Center for Disease Control and Prevention (CDC) of Beijing was notified of unusually widespread tonsillopharyngitis among staff serving in the film crew. A team of CDC staff arrived on the day of notification and initiated an outbreak investigation. Pharyngeal swabs were obtained from 16 (57.1%) of 28 patients and were sent to the laboratory of CDC for microbiologic analysis. Drinking water samples were collected from the rooms where the staff stayed in and were also sent for microbiologic analysis on the same day.
Infection-control strategies implemented
Environmental surfaces were rigorously cleaned every day and kept fresh air in the bedrooms. All GAS-infected patients were placed in single rooms in order to reduce contact with each other.
Identification and antimicrobial susceptibility testing of strains
Pharyngeal swabs were identified using conventional microbiologic methods. Minimal inhibitory concentrations for isolated GAS were determined by broth microdilution methods, which were performed and interpreted according to the guidelines established by the Clinical and Laboratory Standards Institute.
Assignment of emm type
For emm typing, lysate preparation, polymerase chain reaction amplification and sequencing were performed according to the protocol described by the CDC. High quality sequences were trimmed and compared with reference sequences in the CDC emm database (http://www.cdc. gov/ncidod/biotech/strep/strepblast.htm).
Pulsed-field gel electrophoresis
Pulsed-field gel electrophoresis (PFGE) was conducted as previously described with minor modifications. 4 Whole-cell genomic DNA was digested with the restriction enzyme ApaI. PFGE patterns were interpreted using the criteria proposed by Tenover et al. 5 
Detection of virulence and resistance genes
All isolates of the outbreak were analyzed for amplification of virulence and drug-resistance genes as described previously.
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Results
Epidemiological findings
All of the crew members were staying in two courtyards with several standard bedrooms (2 staff shared a room) with good hygienic conditions but not a good airflow. Takeaway food was ordered for the staff from a local restaurant every day. Between the evening of July 26, 2012 and the evening of July 27, 2012, a total of 28 staff experienced a sudden onset of fever, sore throat, and/or tiredness, and headache. Physical examination revealed tonsil enlargement ( Table 1 ). The overall attack rate was 20% (28/140). Full recovery occurred within 3 days.
Results of microbiological testing
On July 30, 2012, GAS was isolated from eight of the 16 throat swabs. We found resistance to erythromycin, azithromycin, clindamycin, and tetracycline among all GAS isolates. All 8 strains tested were still highly susceptible to penicillin, levofloxacin, vancomycin, linezolid, ceftriaxone, and meropenem. These isolates were all found to have the same genotype (emm 89), the same PFGE type, the same resistance-gene profiles, and the same toxin-gene profiles (Fig. 1) .
Discussion
We present an epidemiologic analysis of an outbreak of streptococcal tonsillopharyngitis in a film crew in China. The causing organism was a single clone GAS (emm-type emm-type 89 Group A Streptococcus in China89). This type is highly prevalent in some parts of the world. 1 However, emm-type 89 was absent from a sample collected in India 8 and in a survey during 1997e2008 in Taiwan, 9 illustrating that the predominant emm types vary with geographical location. In mainland China, the most prevalent emm genotype identified from clinical specimen in recent years were emm 1.0, emm 12.0, emm 4.0, and emm 22.0. Because research on GAS is mainly focused on children in China, to date the information on adults is scarce. The prevalence of the emm 89 in China is currently unknown; this strain was isolated from neither GAS carriers nor patients with GAS infections. Our current study is the first report of emm 89 in mainland China.
In a previous study, the rate of erythromycin-resistance isolates was high in China (97.6%), and the rate of resistance to tetracycline was also high in China (94%). The high rates of resistance in mainland China may be correlated with the overuse of these antibiotics. Consistent with previous studies, 10, 11 all the isolates in the current study exhibited resistance to erythromycin, azithromycin, clindamycin, and tetracycline. Penicillin is the treatment of choice in GAS infections. However, among patients with blactam allergy, macrolides, and lincosamides are first-line alternative therapy. Fortunately, the GAS strains in this outbreak were still highly susceptible to penicillin and quinolone. Quinolone may represent an alternative for treating infections with macrolid-resistance GAS strain in patients allergic to b-lactams.
In the current study, airborne transmission was the initial suspicion. However, further epidemiological investigations showed that individuals who stayed in the same rooms with index cases did not develop the same illness. In addition, all of the patients presented similar symptoms within 24 hours and no further new cases were identified after this period. The sudden onset of the outbreak was a characteristic of food-borne streptococcal pharyngitis. 12 Most food-borne GAS outbreaks were reported from high-income countries such as Australia, Denmark, and the USA. 1, 3, 12 Contamination of food with streptococci could present with unusual outbreaks that may be difficult to recognize in the early stages. In fact, most food-borne GAS outbreaks are ignored by healthy personnel who are not aware of this kind of transmission or they may detect it but do not report it. Thus, the current outbreak is a reminder of a possible route of streptococcal dissemination, and suggests that food-borne GAS outbreaks are probably under-recognized.
In the current study, the proportion of GAS-positive cultures was relatively low (8 out of 16), probably due to the fact that half of the cases had already taken antibiotics before the samples were taken. Moreover, our results suggest that this outbreak in Beijing could be food-borne. However, we were unable to obtain samples of food consumed by the crew members; therefore, it is difficult to draw a firm conclusion on the transmission route.
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